A comparison of sensitivity to oxotremorine and muscarinic receptors in LS and SS mice.
Several studies have suggested that ethanol interacts with muscarinic cholinergic systems in the brain. In order to assess whether muscarinic systems regulate sensitivity to ethanol, the effects of oxotremorine pretreatment on sensitivity to ethanol were determined in the long-sleep (LS) and short-sleep (SS) mice, which were selectively bred for differential sensitivity to ethanol. In addition, the relative sensitivity of these two lines to intraperitoneally (ip) injected oxotremorine and total muscarinic receptors, as measured by quinuclidinyl benzilate (QNB) binding, M1 receptor subtypes, as measured by pirenzepine (PZ) binding, and ratios of high and low agonist affinity were measured in seven brain regions. SS mice were more sensitive to oxotremorine-induced increases in sensitivity to ethanol but the LS mice were more sensitive to the effects elicited by ip oxotremorine injection. Because the effects of oxotremorine were blocked by scopolamine but not by methylscopolamine, it is likely that the effects of oxotremorine that were measured are centrally mediated. QNB binding did not differ between the LS and SS mice except for cortex where the SS mice exhibited slightly larger numbers. The mouse lines did not differ in the number of M1 receptors or in ratio of high to low affinity agonist sites. Therefore, it does not seem likely that differences in receptor numbers are important in regulating the differential sensitivities of the LS and SS mice to oxotremorine or ethanol. Differences in receptor coupling processes may be critically involved.